Distinct LPS-induced signals regulate LPS uptake and morphological changes in medfly hemocytes.
Recently we demonstrated that lipopolysaccharide (LPS) promotes activation of the Ras/ERK cascade in medfly hemocytes and that phagocytosis of Escherichia coli by insect hemocytes is mediated by an integrin-dependent process via the activation of FAK/Src complex (J Biol Chem 273 (1998) 14813; FEBS Letters 496 (2001) 55). In the current study we wanted to further elucidate the effects of LPS on medfly hemocytes, in order to better understand the regulation of the evolutionary conserved signaling mechanisms between insects and mammals. We initially observed that different stimuli, including LPS, E. coli, RGD, fibronectin and heat shock activate hemocyte ERK. The response of hemocytes to these stimuli denoted that hemocyte ERK is evidently stimulated by at least an LPS receptor and via an integrin-mediated process. The medfly hemocytes respond to LPS by changing their morphology, inducing the activation of several signaling pathways, including Ras/MEK/ERK, PI-3K/ERK and Rho pathways and contributing to LPS uptake. Experiments based on inhibitors of specific signaling pathways, such as manumycin A, toxin A, U0126, PD98059 and wortmannin revealed that Ras, MEK and PI-3K are involved in the activation of ERK. Whether PI-3K is an intermediate of Ras/MEK/ERK pathway or activates ERK via other signaling pathway it remains to be elucidated. ERK is not activated via Rho pathway, denoting that Rho may not be an upstream effector molecule of ERK pathway. Regarding the role(s) that these kinases play in hemocytes, it can be suggested that PI-3K and Rho GTPases can modulate hemocyte shape changes, whereas ERK, Ras and MEK cannot. In addition, PI-3K as well as Ras and MEK through ERK activation participate in LPS endocytosis. Therefore, PI-3K shares a dual role; it is involved both in cell shape changes and in LPS endocytosis. Since ERK activation appears to be independent of the integrity of actin filaments, as cytochalasin D and latrunculin A did not block ERK activation, it can be concluded that LPS endocytosis is independent of actin cytoskeleton remodeling as is the case in mammalian systems.